Naringenin and quercetin reverse the effect of hypobaric hypoxia and elicit neuroprotective response in the murine model.
Exposure to high-altitude results in hypobaric hypoxia which is considered as an acute physiological stress. This condition often leads to high-altitude illnesses such as high-altitude cerebral edema, high altitude pulmonary edema and hypoxic muscle weakness. Hypoxic injuries can be prevented by either preconditioning with cobalt chloride or treatment with drugs. The aim of current investigation was to evaluate the effect of naringenin (NGEN) and quercetin (QUR) against behavioral impairment and neuronal damage in hypoxia induced murine model. An oral administration of NGEN or QUR (10mg/kg each) was given to the animal prior to every hypoxic treatment. Behavioral changes were evaluated along with the hypoxia exposure for all the groups. After hypoxia exposure and drug administration, the mice were euthanized; brains were harvested and stored for further analysis. Expressions of hypoxia induced proteins were ensured by Western blotting. Our results demonstrate expression of hypoxia inducible factor 1α (HIF1α), vascular endothelial growth factor (VEGF), active caspase 3 and ubiquitin levels were significantly reduced upon drug treatment. However, expressions of chaperones (Hsp70, Hsp90 and C-terminus Hsp70 interacting protein) were moderately changed. We established our findings based on behavioral test, hematoxylin and eosin as well as amino-cupric silver stainings. In addition, the protective nature of these drugs was corroborated with immunoblot and immunofluorescence results, where we confirmed the down regulation of caspase 3 and ubiquitinated proteins. To conclude, treatment with NGEN and QUR alone substantially ameliorated hypoxia induced brain dysfunction and acts like a neuroprotectant.